HA1077, a protein kinase inhibitor, inhibits calponin phosphorylation on Ser175 in porcine coronary artery.
Calponin is a thin filament-associated protein which has been implicated in the modulation of the contractile state of smooth muscle via its interaction with actin and inhibition of the actin-activated myosin Mg-ATPase. This inhibitory effect is alleviated by phosphorylation of calponin at Ser175 in vitro by protein kinase C. The issue of calponin phosphorylation in intact smooth muscle in response to agonists that activate protein kinase C is controversial. We have produced a monoclonal antibody that specifically recognizes calponin phosphorylated at Ser175 and used it to analyze calponin phosphorylation in porcine coronary arterial smooth muscle stimulated with prostaglandin F2alpha or phorbol 12,13-dibutylate (PDB). Calponin phosphorylation increased rapidly in response to prostaglandin F2alpha concomitant with the increase in tension. Calponin was then dephosphorylated while force was maintained. Tension development in response to PDB was significantly slower, but again calponin phosphorylation paralleled force development. In this case, calponin dephosphorylation was very slow, consistent with prolonged activation of protein kinase C. The protein kinase inhibitors, HA1077 (1-5-(isoquinoline sulfonyl)-homopiperazine HCl) and HA1100 (1-hydroxy HA1077; 1-(hydroxy-5-isoquinoline sulfonyl-homopiperazine), inhibited tension development and calponin phosphorylation in a concentration-dependent manner with similar ED50 values in response to prostaglandin F2alpha and PDB. These results support physiological roles for calponin in force development in smooth muscle in response to agonists which trigger protein kinase C activation and in the latch state, i.e., force maintenance at low energy cost. Furthermore, the vasodilator effect of HA1077 and HA1100 is more likely due to inhibition of protein kinase C than of myosin light chain kinase.